
Übungsstunde Woche 5

Informatik



Repetition

1. Perform the following steps:
1.1 Convert the integer numbers a = 4 and b = 7 into their binary representation.
1.2 Add the binary representations.
1.3 Convert the result into decimal.

2. Evaluate the following expressions:
2.1 5 < 4 < 1
2.2 true > false
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Repetition
Solutions

1.
1.1 410 = 1002 and 710 = 1112
1.2 1002 + 1112 = 10112
1.3 10112 = 1110

2.
2.1

5 < 4 < 1
(5 < 4) < 1
false < 1
0 < 1
true

2.2

true > false
true > 0
1 > 0
true
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Kommazahlen konvertieren

Compute the binary expansions of the following decimal numbers.

1. 0.25

2. 11.1
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Kommazahlen konvertieren
Solutions:

1. 0.2510 = 0.012
x bi x � bi 2 · (x � bi )

0.25 0 0.25 0.5
0.5 0 0.5 1
1 1 0 0

2. 11.110 = 1011.000112
11.110 is first split into 1110 + 0.110. The binary representation of 0.110 is derived
as follows:
x bi x � bi 2 · (x � bi )
0.1 0 0.1 0.2
0.2 0 0.2 0.4
0.4 0 0.4 0.8
0.8 0 0.8 1.6
1.6 1 0.6 1.2
1.2 1 0.2 0.4
0.4 0 0.4 0.8

Hence, 11.1 evaluates to 1011 + 0.00011.
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Fliesskommazahlen

State the following numbers in F ⇤(2, 4,�2, 2):

1. the largest number;

2. the smallest number;

3. the smallest non-negative number.

Compute how many numbers are in the set F ⇤(2, 4,�2, 2).
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Fliesskommazahlen

Solutions:

1. The largest number is 1.111 · 22 which is 7.5 in decimal.

2. The smallest number is �1.111 · 22 which is �7.5 in decimal.

3. The smallest non-negative number is 1.000 · 2�2 which is 0.25 in decimal.

The set has 80 numbers in it. This can be seen as follows. For a fixed exponent there
are three digits we can vary freely, and for each number also the negative number is in
the set, thus resulting in 2 · 23 = 16 numbers per exponent. On the other hand, there
are 5 possible exponents, thus resulting in 5 · 16 = 80 numbers. Notice that in
normalized number systems we cannot “count some numbers twice” as we’ve seen in
the lecture that the representation of a number is unique.
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Fliesskommazahlen (Prüfungsaufgabe)



Fliesskommazahlen (Prüfungsaufgabe)


